Abstract. To determine the water environment and pollutants in West Java, the contents of metals and 20 general water quality of the Ciliwung River in the Jakarta area were measured. High Escherichia coli 21 number (116-149/ml) was detected downstream in the Ciliwung River. In addition to evaluate mercury 22 pollution caused by gold mining, mercury contents of water and sediment samples from the Cikaniki 23 River, and from paddy samples were determined. The water was not badly polluted. However, toxic 24 metals such as mercury were detected at levels close to the baseline environmental standard of Indonesia 25 (0.83 to 1.07 μg/g of sediments in the Cikaniki River). From analyses of the paddy samples (0.08 μg/g), it 26 is considered that there is a health risk caused by mercury. 27 28
River water is used for drinking, irrigation for agriculture and fish culture. However, water pollution 31 caused by chemical substances such as metals is a serious problem for the inland water environment in 32 contents of Mg, Mn, Al, Co, and Pb in the samples were analyzed with an inductively coupled plasma 68 mass spectrometer (ICP-MS, Seiko SPQ-6500, Tokyo, Japan). The detection limit of each metal is around 69 0.1 to 1 ng/ml. To extract the metals from the sediments, 50 ml of 0.1 M HNO 3 were added to 10 g of 70 dried sediment, and subsequently the mixture was agitated for 24 hr. The supernatants were collected after 71 centrifugation at 3,000 rpm for 15 min. Twenty paddy samples (about 0.4 g each) from ickers were 72 completely digested with 10 ml of conc. HNO 3 , and supplemented up to 100 ml with distilled water. To 73 remove the insoluble materials, the digested solution was filtered with a 0.45 µm Millipore filter (USA). 74
The contents of Mg, Mn, Al, Co, Cd, Pb, Fe, Cu and Zn were then measured with the ICP-MS. In addition, 75 inorganic Hg contents in the same samples were measured using a Hiranuma HG 300 Mercury Analyzer 76 (Hiranuma Sangyo Co., Ltd., Japan: detection limit 0.1 ng/ml). Total Hg contents were determined as 77 follows: to degrade the organic compounds, 1 ml of conc. H 2 SO 4 , 1 ml of conc. HNO 3 and 2 ml of 78 KMnO 4 (50 g/L) were added to 30 ml of the above-mentioned acidified sample. The mixture was shaken 79 for 15 min, and heated at 95°C for 2 hr. After cooling, 1 ml of hydroxylamine chloride was added to 80 neutralize the excess KMnO 4 . The neutralized solution was filtered with a 0.45 µm Millipore filter. The 81 filtered solution was diluted up to 100 ml with distilled water and the Hg contents were measured using a 82
Hiranuma HG 300 Mercury Analyzer. 83 The water quality in the samples from the Ciliwung and Cikaniki Rivers is listed in Table 1 . Each number 89 is the mean value for the 3 sampling times. The pH values ranged from 7.1 to 7.5. This pH range was 90 considered to be normal. The conductivity values ranged from 58 to 375. The highest value was 375 91 downstream in the Ciliwung River at St. 5 and the lowest was 58 upstream in the Ciliwung River, at St. 1. 92
84

Results and Discussion 85
The highest COD value in the samples was 130 mg/L downstream in the Ciliwung River, at St. 6. Theranges of NO 2 and NO 3 concentrations were from 0-0.63 mg/L and 0.1-15 mg/L, respectively. The middle 94 reach of the Ciliwung River at St. 3 had the highest values for them. It was interesting that a low 95 concentration of NO x was observed downstream in the Ciliwung River in the city of Jakarta, at Sts. 5 and 96
6. In addition, the highest phosphate concentrations, 2 mg/L were detected in the downstream area of the 97 Ciliwung River Sts. 5 and 6. The number of E. coli in the river water was relatively high because 98 domestic waste-water was discarded directly into the river. As expected, E. coli were found at all 99 sampling points. In the downstream of the Ciliwung River, the level of E. coli was extremely high. These 100 Concentrations of metals such as Pb, Mg, Mn, Al and Co in river water are shown in Table 2 . The 108 concentration of Mn in the Ciliwung River was about 10 times higher than that at the other points. Many 109 miners search for alluvial gold in the Bogor area. In the purification process of the alluvial gold, Hg is 110 widely used as in the gold-amalgam method. In this study, the Hg concentration was determined in the 111 Ciliwung River and the upstream area of the Cikaniki River where there is a gold-amalgam refinery. Hg 112 was hardly detected in the Ciliwung River. However from 0.119 to 0.218 ppb Hg was found in the 113
Cikaniki River, and about 80% of the total Hg was inorganic (Table 2) . 114
To study the relationship between metal concentrations of river water and sediment samples, sediment 115 samples were taken at each sampling site except St. 5 (which was too deep). The metal concentrations in 116 sediment samples are summarized in Table 3 . 117
Metal concentrations in the sediments were more than 10-fold those in river water. At St. 4, 118 concentrations of all metals were lower than at other sampling sites. The reason for this is assumed to be 119 the presence of a filtration plant near St. 4. In the downstream of the Ciliwung River, at St. 6, a highconcentration of Cd was detected. The Hg concentrations in sediments at 3 sites of the Cikaniki River (St. 121 7, St. 8 and the paddy field) and rice are shown in Table 4 . The total Hg concentrations ranged from 0.63 122 to 1.07 µg/g, and the inorganic Hg concentration ranged from 0.23 to 0.333 µg/g. Unlike in the water 123 samples, organic Hg accounted for 50 to 70% of the Hg in the sediments. Metal concentrations in the 124 paddy samples are shown in Table 3 . These concentrations were not so high. However, the total and 125 inorganic Hg concentrations in the paddy samples were 0.08 and 0.065 µg/g, respectively (Table 4) . 126 127 and Kurasaki et al. (2000) . It was thought that river water in West Java contained high levels of organic 133 compounds and agricultural chemicals because of the limited availability of sewage systems in the area. 134
Typical evidence of this was the detection of high levels of E. coli in the water samples, as described by 135 
